We have measured the very low temperature (down to 30 mK) subgap resistance of Titanium Nitride (Superconductor, Tc = 4.6 K)/highly doped Silicon (Semiconductor) SIN junction (the insulating layer I stands for the Schottky barrier). As the temperature is lowered below the gap, the resistance increases as expected in SIN junction. Around 300 mK, the resistance shows a maximum and decreases at lower temperature. This observed behavior is due to coherent backscattering towards the interface by disorder in the Silicon ("Reflectionless tunneling"). This effect is also observed in the voltage dependence of the resistance (Zero Bias Anomaly) at low temperature (T < 300mK). The overall resistance behavior (in both its temperature and voltage dependence) is compared to existing theories and values for the depairing rate, the barrier resistance and the effective carrier temperature are extracted.
We present experimental evidence of coherent Andreev backscattering ("Reflectionless tunneling") [1] in a Superconductor/Semiconductor transmittive junction. The junction is a realization of a SIN contact where TiN is a superconductor (T c = 4.6 K) [2] , the disordered normal metal a 0.6 µm thick layer of highly doped Silicon (n e = 2 10 19 cm −3 ) and I stands for the Schottky barrier. Figure 1 shows the resistance per contact of a L = 20 µm long (distance between electrodes) and W = 10 µm wide sample as a function of temperature.
As the temperature is lowered, the resistance drops at the critical temperature of the TiN and increases down to 300 mK due to the reduction of the number of quasiparticules in the TiN elec- This difference may be due to some disorder induced by annealing during the process. For temperature T < 300 mK, the resistance decreases and the BTK description fails. Introducing the proximity effect [4] we reproduce the observed behavior (solid line in fig:1 ) by adjusting the depairing rate ≃ (10 ps) −1 and keeping ∆, Γ S and R b unchanged. Again, this value differs from the bulk weak localization measurement (≃ (2 ns) −1 ). At low temperature, we have measured the voltage dependance of the differential resistance (fig:2) . We clearly observe a Zero Bias Anomaly with a maximum of the differential resistance around 40 µV which disappears for temperature above 300 mK. The shape at high voltage (above the maximum) can be fitted within the BTK model and confirms the large damping factor. Although the maximum appears for an expected voltage (eV ≈ k B T peak ), a more quantitative analysis needs a refined theory. The comparison (Fig:3 at T 0 = 30 mK). We find that T e increases very rapidly at small voltage and saturates around 340 mK. This rapid raise is due to the fact that at such low temperature the electron-phonon length is much larger than the distance between the superconducting contacts and that there exists a strong Andreev thermal resistance at the junction interface. At higher temperature (dashed line in fig:2 ), due to the exponential decrease of the Andreev thermal resistance with temperature, the carriers are thermalized with the substrate (T e = T 0 ) and the theoretical prediction is close to the observed behavior [5] .
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